Microtubule disruption with BAPTA and dimethyl BAPTA by a calcium chelation-independent mechanism in 3T3-L1 adipocytes.
While the physiological role for calcium in the insulin action on glucose transport has been disputed, it was reassessed in a recent study by using a calcum chelator, 1,2-bis(o-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid, tetra(acetoxymethyl) ester (BAPTA-AM). Although BAPTA has been widely used to study the role for calcium in a variety of cell functions, it has also been suggested to have properties unrelated to the calcium chelating activity. Here, we investigated the effects of BAPTA and dimethyl BAPTA on the cytoskeletons in 3T3-L1 adipocytes. Both calcium chelators were successfully loaded in 3T3-L1 adipocytes and inhibited endothelin-1-induced cytosolic calcium elevation. Confocal fluorescence microscopy revealed that BAPTA and dimethyl BAPTA caused profound depolymerization of the microtubules without affecting the cortical actin filaments in 3T3-L1 adipocytes. Biochemical quantification also showed that BAPTA and dimethyl BAPTA significantly decreased the amount of polymerized tubulin but had little effect on filamentous actin. Consistent with these results, GLUT4-positive perinuclear compartments were dispersed throughout the cytoplasm in BAPTA- or dimethyl BAPTA-loaded adipocytes. Intriguingly, these calcium chelators did not disrupt the microtubules in undifferentiated preadipocytes. The microtubule-depolymerizing property of BAPTA and dimethyl BAPTA is unrelated to calcium chelation, since the microtubules were resistant to depletion of cytosolic calcium by using a calcium ionophore A23187. Insulin-stimulated glucose transport was not affected by cytosolic calcium depletion with A23187, but significantly inhibited with BAPTA and dimethyl BAPTA to the extent similar to that with nocodazole. BAPTA and its derivatives should be used with caution in studies of cytoskeleton-related cell functions.